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apparatus for growing a plant, in which irradiation of light 
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a plant 1 is measured and a light source 2 irradiated to 
the plant 1 is controlled to have light intensity adapted 
to the growing state of the plant 1 . 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vegetable training approach characterized by controlling the light source which 
measures vegetable biological information or a vegetable amount of growth, and irradiates said 
vegetation about the optical reinforcement according to the growth condition of said vegetation. 

[Claim 2] Vegetable training equipment which equipped vegetation with the light source which 
irradiates light, a measurement means to measure the biological information or the amount of 
growth of said vegetation, and the control section which controls said light source about the 
optical reinforcement according to the growth condition of said vegetation. 
[Claim 3] Said measurement means is vegetable training equipment according to claim 2 which 
measures a leaf color as the biological information or the amount of growth of said vegetation. 
[Claim 4] Said measurement means is vegetable training equipment according to claim 2 which 
has the optical camera which measures a plant body configuration as the biological information 
or the amount of growth of said vegetation. 

[Claim 5] Said measurement means is vegetable training equipment according to claim 2 which 
measures the water loss, carbon-dioxide absorbed amount, or oxygen discharge from a plant 
body as the biological information or the amount of growth of said vegetation. 
[Claim 6] It is vegetable training equipment according to claim 2 which said measurement means 
measures the green reflection factor of a vegetable leaf, and modulates the light of the optical 
reinforcement which doubled said control section with the vegetable growth condition from said 
green reflection factor. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is installed in the upper part or the side to vegetation, 
and relates to the vegetable training approach and equipment in the lighting system which 
performs an optical exposure to vegetation, the seedling production facility by that control 
technique, etc. 
[0002] 

[Description of the Prior Art] The vegetable training equipment and the seedling production 
facility by the artificial light consist of an abbreviation closed space which consists of a head- 
lining side which has a high reflection factor, a wall surface, and a floor line, and the member for 
vegetable training of a eel tray, a pot, etc. is arranged in a floor line. The light source effective 
in vegetable photosynthesis is arranged in the vegetable upper part or the side, and the optical 
reinforcement set up during the training period performs an optical exposure continuously or 
intermittently. 
[0003] 

[Problem(s) to be Solved by the Invention] The optical exposure from a lighting system is 
performed by control of the optical reinforcement concerned and set as the vegetable training 
condition, and lighting time amount in conventional vegetable training equipment or a 
conventional seedling production facility. However, the optical reinforcement according to the 
growth condition is required for growth of vegetation, and it depends for the growth condition on 
a vegetable class and other configuration in many cases. Therefore, by the optical 
reinforcement and lighting time control which were set as a meaning, or it cannot give sufficient 
optical reinforcement for growth of vegetation, an excessive light (optical reinforcement beyond 
a light saturation point) is given, and also when useless in energy, it thinks. 
[0004] Therefore, the purpose of this invention is offering the vegetable training approach and 
equipment which irradiate optical reinforcement which was adapted for the vegetable growth 
condition. 
[0005] 

[Means for Solving the Problem] The vegetable training approach according to claim 1 measures 
vegetable biological information or a vegetable amount of growth, and is characterized by 
controlling the light source which irradiates said vegetation about the optical reinforcement 
according to the growth condition of said vegetation. 

[0006] According to the vegetable training approach according to claim 1, it is possible to stop 
the energy which can maintain the light environment suitable for a vegetable growth condition, 
and is needed for optical irradiation equipment. 

[0007] Vegetable training equipment according to claim 2 equips vegetation with the light 
source which irradiates light, a measurement means to measure the biological information or the 
amount of growth of said vegetation, and the control section which controls said light source 
about the optical reinforcement according to the growth condition of said vegetation. 
[0008] According to vegetable training equipment according to claim 2, there is the same 
effectiveness as claim 1. 
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[0009] In claim 2, as for vegetable training equipment according to claim 3 f said measurement 
means measures a leaf color as the biological information or the amount of growth of said 
vegetation. 

[0010] According to vegetable training equipment according to claim 3, there is the same 
effectiveness as claim 2. 

[0011] Vegetable training equipment according to claim 4 has the optical camera with which 
said measurement means measures a plant body configuration as the biological information or 
the amount of growth of said vegetation in claim 2. 

[0012] According to vegetable training equipment according to claim 4, there is the same 
effectiveness as claim 2. 

[0013] In claim 2, as for vegetable training equipment according to claim 5, said measurement 
means measures the water loss, carbon-dioxide absorbed amount, or oxygen discharge from a 
plant body as the biological information or the amount of growth of said vegetation. 
[0014] According to vegetable training equipment according to claim 5, there is the same 
effectiveness as claim 2. 

[0015] In claim 2, as for vegetable training equipment according to claim 6, said measurement 
means measures the green reflection factor of a vegetable leaf, and said control section 
modulates the light of the optical reinforcement doubled with the vegetable growth condition 
from said green reflection factor. 

[0016] According to vegetable training equipment according to claim 6, there is the same 

effectiveness as claim 2. 

[0017] 

[Embodiment of the Invention] Drawing 4 explains the gestalt of 1 implementation of this 
invention from drawin g 1 . That is, the vegetable training approach measures the biological 
information or the amount of growth of vegetation 1, and controls the light source 2 which 
irradiates vegetation 1 to the optical reinforcement and lighting time amount according to a 
growth condition of vegetation 1. 

[0018] Vegetable training equipment equips vegetation 1 with the light source 2 which irradiates 
light, a measurement means 3 to measure the biological information or the amount of growth of 
vegetation 1, and the control section 4 which controls the light source 2 about the optical 
reinforcement according to the growth condition of vegetation 1 . 

[0019] With the gestalt of operation, vegetation 1 is arranged in the floor line of the training 
room 5. The training room 5 is the opening 7 (width~of-face x height: it is the configuration in 
which 1330x250mm was formed.) of vegetable carrying-in delivery volume to the abbreviation 
closed space (frontage x depth x height: 1330x600x400mm) which consists of a head-lining side, 
a wall surface, and a floor line as shown in drawin g 2 and drawing 3 . The reflection factor of a 
head-lining side, a wall surface, and a floor line is respectively made into 80%, 80%, and 5%. 
[0020] The light source 2 is installed near the head-lining side of the training room 5. With the 
gestalt of operation, it is installed so that eight of the straight pipe fluorescent lamp for Hf(RF 
lighting form)32w may be installed at equal intervals (70mm and both ends are 55mm) and a 
lamp inferior surface of tongue may be located in 100mm from a head-lining side. The electronic 
ballast for Hf32w is used for the stabilizer 6 of a fluorescent lamp. In addition, let this electronic 
ballast 6 be that whose light can be modulated. 

[0021] The measurement means 3 measures a leaf color as the biological information or the 
amount of growth of vegetation 1 , and measures the green reflection factor of the leaf of 
vegetation 1. With the gestalt of operation, it is the color, for example, using color color 
difference meter sensing sensor arranged in the back side-attachment-wall side over the 
opening 7 of the training room 5, and the color of the leaf as which vegetation was specified is 
measured. The sensor value (Y value: Y value in a color coordinate system, xy coordinate in a 
xy value:chromaticity coordinate) of a color sensing sensor is outputted and transmitted to a 
control section 4. According to measurement, Y value and xy value change according to a 
growth condition. An example of growth and the leaf reflection factor of a plant body, and a 
chromaticity coordinate is shown in Table 1. 
[0022] 
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[Table 1] ^ 



4B& 



2B& 



YfS 



15.38 



12.03 



10.04 



y 



x 



0.3526 
0.4540 



0.3413 
0.4343 



0.3360 
0.4249 



0.3265 
0.3836 



[0023] A control section 4 has the dimmer 8 and the computer 9 for control which modulate the 
light of the optical reinforcement doubled with the growth condition of vegetation 1 from the 
green reflection factor. The computer 9 for control, for example, a DOS/V computer, and 
Windows (trademark)98 are used. The computer 9 for control is installed outside an abbreviation 
closed space, acquires the data from the measurement means 3, judges the growth situation of 
a plant body, inputs a duty signal into a dimmer 8, and transmits the control signal for modulated 
light to electronic ballast 6. That is, the color of the location of the arbitration of vegetation 1 is 
sensed with the measurement means 3 installed above the vegetation 1 in an abbreviation 
closed space, the detected data are transmitted to the control computer 9 installed outside an 
abbreviation closed space, and the transmitted sensor value analyzes within the computer 9 for 
control, and judges the growth situation of vegetation 1. The electronic ballast 6 HE modulated 
light signal for modulated light is transmitted through a dimmer 8 from the inside of a control 
section 4 according to the growth condition of vegetation 1. Moreover, lighting time amount was 
made into dark term 12 hours with the gestalt of this operation for ** term 12 hours. When the 
optical reinforcement needed by the specification of a lighting system cannot be attained, it is 
possible to fill up the light which coincidence runs short of by lighting time control. Thus, 
vegetation 1 is irradiated by the optical reinforcement according to the growth condition of the 
vegetation 1 arranged in the floor line. 

[0024] It is in the inclination for a reflection factor to fall as are shown in drawin g 4 , and the 
vegetation 1 used with the gestalt of operation has a high leaf reflection factor in 10 in early 
stages of growth and approaches the growth anaphase 12 from 1 1 in the middle of growth. 
Therefore, the growth situation of vegetation 1 can be judged by measuring a leaf reflection 
factor, and the optical reinforcement to need is determined. 

[0025] Thus, since such a strong light that growth progresses is needed for vegetable training 
and the reflection factor of a leaf falls to coincidence, control of the optical reinforcement by 
the artificial light according to training can be automated by measuring the reflection factor of a 
leaf, and laborsaving can be attained. 

[0026] Next, generally vegetation changes in configurations, such as culm length, ****, a leaf 
color, a leaf area, and height of grass, with growth conditions. Moreover, physiological 
phenomena, such as the amount of photosynthesis and breathing, will also change with growth. 
Generally, the vegetable amount of photosynthesis is in the increasing inclination as the plant 
body grows up. Moreover, the optical exposure according to the photosynthetic ability of a plant 
body serves as a parameter which grows vegetation most efficiently. 

[0027] Then, a setup of optical reinforcement and the control HEFIDO back of lighting time 
amount (light-and-darkness term time amount) who are indispensable to training conditions are 
performed by carrying out monitoring of the growth condition of a plant body. 
[0028] For example, a measurement means is used as the optical camera which measures a 
plant body configuration as the biological information or the amount of growth of vegetation 1, 
and the light of optical reinforcement is set up and modulated according to the magnitude of a 
plant body configuration. 

[0029] Moreover, a measurement means measures the water loss, carbon-dioxide absorbed 
amount, or oxygen discharge from a plant body as the biological information or the amount of 
growth of vegetation 1, and sets up and modulates the light of optical reinforcement according 
to the magnitude of these amounts. 

[0030] In addition, this invention is not limited only to the vegetable training equipment and the 
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seedling production facility which consist of the above-mentioned abbreviation closed space, 
moreover, a vegetable growth condition — responding — optical reinforcement — or lighting 
time amount may be controlled independently. 



[Effect of the Invention] According to the vegetable training approach according to claim 1 , it. is 
possible to stop the energy which can maintain the light environment suitable for a vegetable 
growth condition, and is needed for optical irradiation equipment. 

[0032] According to vegetable training equipment according to claim 2, there is the same 
effectiveness as claim 1. 

[0033] According to vegetable training equipment according to claim 3, there is the same 
effectiveness as claim 2. 

[0034] According to vegetable training equipment according to claim 4, there is the same 
effectiveness as claim 2. 

[0035] According to vegetable training equipment according to claim 5, there is the same 
effectiveness as claim 2. 

[0036] According to vegetable training equipment according to claim 6, there is the same 
effectiveness as claim 2. 



[Translation done.] 
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